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Janssens JP et al. ERJ 1999
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Aging and asthma: pathophysiological mechanisms

—

Reduced strength of respiratory muscle
(i.e. diaphragm)

Reduced lupg elastic recoil

Increased stiffng¢ss of the chest wall

Homogeneous dilation

of the alveolar ducts Airway collapsability

Vignola M., et al., Allergy 2003: 58: 165-175


Relatore
Note di presentazione
Strenght = forza    stiffness= rigidità 


The prevalence of asthma in older
adults in high-income Countries is
between : 6-10%.

Women predominate in the age group of
64-75 yrs, but asthma prevalence is
similar after 75 yrs.

( Gibson PG et al., Lancet 2010)


Relatore
Note di presentazione
High-income countries : nazioni ad alto reddito 


The number of seniors in the US with
asthma will be more than double to
almost 5 million by 2030



Relatore
Note di presentazione
Almost = quasi
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( Gibson PG et al., Lancet 2010)



Relatore
Note di presentazione
Fare una corretta diagnosi di asma dell’anziano è fondamentale anche perché  questa categoria di pazienti ha la più alta mortalità (soprattutto nel sesso femminile). 


~——Asthma Deaths- s & Elderly—— |

Two-thirds of deaths attributed to asthma occur in people
aged 65 years or older.

This high death rate for asthma contrasts with falling asthma
mortality in younger age groups.

The causes of death in people with asthma include common
diseases such as cardiovascular disease, lung disease, and
neoplasms.

Depression and smoking are risk factors for death in older
people with asthma.



~ Elderly Asthma : course

Asthma that persists from earlier years remains fairly
stable.

Asthma beginning in the elderly is more severe,
more progressive, and less reversible.

The majority of elderly patients with asthma have a
substantial degree of irreversibility.


Relatore
Note di presentazione
Fairly = abbastanza 
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Older Adults Have Worse Short Term Asthma Control

asth ol Patients, % P
ma control measure
Age=65y|  |Age 18-64 value
Asthma symptoms in the previous week 74.0 58.9 =.001F
Unceontrolled daytime symptoms 68.8 |:> 50.9 =001
LUincontrolled nighttime symptoms 36.2 389.7 28
Exacerbations requiring oral corticosteroids 7.8 7 A1
Any measure of poor short-term control 68.3 53.4 =.001"
Asth ol Patients, % P
ma control measure e —— —
Age=65y] | Age 18-64 value
Asthma attack in the previous 12 mo 61 68 L00ge
Urgent care visits in the previous 12 months 17.1 22.3 03k
Hospitalized for asthma in the previous 12 mo 12.2 :> 7 002k
Limitation of activity in the previous 12 mo 41.7 30.3 <.001k
Any measure of poor long-term control B66.3 66.7 .88

(Ann Allergy Asthma Immunol 2011 )



The association between language proficiency and outcomes of elderly patients |
with asthma |

Outcome Hispanic, english proficient® Hispanic, limited english proficiency? P-value
Mean score difference (95% CI) Mean score difference (95% Cl)

Asthma control® 0.36(—0.01 to 0.73) 0.81 (04010 1.23) .0007

Quality of life ~0.70 (—1.1 to —0.30) -1.3(-1.7 to —0.86) =.0001

Outcome OR (95% CI) OR (95% CI)

Outpatient exacerbations 1.1 (0.57 o 2.0) 1.1 (0.52to 2.1) .98

Inpatient exacerbarions 25(1.2tw05.3) 35(1.6t07.7) .00z

Adherence? 0.60 (032w 1.13) 0.30(0.14 to 0.65) .00G

Conclusion :

Limited English proficiency was associated with poorer self-
management and worse outcomes among elderly patients with
asthma. Further understanding of mechanisms underlying this
relationship is necessary to develop interventions that improve

asthma outcomes in this population.

J.P. Wisnivesky, et al., Ann Allergy Asthma Immunol 109 (2012) 179-184
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Old People with Asthma
Misdiagnosed :
20%

Old People with Asthma
Underdiagnosed
25-55%

Jones SC et al. CEA 2011



Relatore
Note di presentazione
Misdiagnosis: diagnosi errate 


IS- & Unde
of elderly asthma : causes

Dyspnea is caused by aging

Reduction in perception of dyspnea
Self-limitation of activities

Social isolation

Depression

Misconception that adult-onset asthma is rare

Comeorbid conditions

R. G. Slavin, “The elderly asthmatic patient,” ,
Allergy and Asthma Proceedings, vol. 25, no. 6, pp. 371-373, 2004.



Elderly Asthma

About half of elderly people
with asthma have not been diagnosed !

Multidimensional assessment of obstructive airway

disease in older adults
I Airway Eﬂl'l'iEnentil Assessment method Guiding principle for identification

Exercise intolerance 6-minwalk test Distance of less than 350 m*
Airflow obstruction Spirometry FEV /FVC ratio <70%, and FEV <80% predicted, or use agreed standards
Airway inflammation  Induced sputum cell counts Neutrophils »61%;* eosinophils >3%; paucigranulocytic if neutrophils <61% and eosinophils <3%, mixed if
neutrophils =61% and eosinophils 3%
Frequent chest infection  Mumber of times in past 12 months a course of =2 antibiotic courses in 12 months
antibiotics for an exacerbation of chest disease needed
Pathogen colonisation  Sputum culture Presence of a recognised bacterial pathogen
Mucus hypersecretion  Questionnaire® Volume =25 mL of mucus produced daily for the pastweek in the absence of an infection
(xygen desaturation Resting and exertional 5p0, 5p0, =90% either at rest or during &-minwalk test

( Gibson PG et al., Lancet 2010)



Elderly Asthma : Diagnosis

Multidimensional assessment of obstructive airway
disease in older adults

Assessment method

Assessment methods  Medical history

Charlson comorbidity index

Ghali Index*
Anaemia Full blood count: haemoglobin
Anxiety Hospital anxiety and depression scale (HADS)*
Depression 15 item geriatric depression scale
Cardiac dysfunction Chest radiography, echocardiogram, NT-proENP

Dysfunctional breathing

Nijmegen questionnaire™

Systemic inflammation

Hs-CRP

Guiding principle for identification
All medical disorders obtained during this history,

Haemoglobin <120 g/L for women or <140 g/L for men

Anxiety domain score =8|
Depression domain score =8
Score =5 suggests depression

=1000 fmol/mL
Total score =223

=3 mg/L

( Gibson PG et al., Lancet 2010)



Elderly Asthma : Diagnosis

Multidimensional assessment of obstructive airway
disease in older adults

Self management skills Assessment method Guiding principle for identification

Exacerbation Self report Patient does not possesswritten action plan or does not use the prescribed plan
management

Inhaler device Medication review Prescription of =3 different inhaler devices

polypharmacy

Inhaler devicetechnique Direct observation and standardised assessment™ Technique rated as inadequate

Non-adherence Self-report by a series of open-ended questions Reported use of <80% of prescribed treatment

( Gibson PG et al., Lancet 2010)


Relatore
Note di presentazione
Skills = competenze 


Elderly Asthma : Diagnosis

Multidimensional assessment of obstructive airway
disease in older adults

Assessment method Guiding principle for identification
Smoking Self report and exhaled carbon monoxide Admit to smoking and exhaled CO 210 ppm
Malnutrition BMI (weight (kg)/height (m)?) BMI <20 kg/m?
Overweight BMI between 25 and 30 kg/m?
Obesity BMI =30 kg/m?
Activity limitation Self report Defined as self-reported impairment

( Gibson PG et al., Lancet 2010)
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Pulmonary Function Testing

In older adults
Chotirmall SH et al. 3 Am Geriatr Soc
2009

Potential barriers to effective PFT in older adults

Inability performing forced expiratory maneuvers efficiently
Cognitive impairment (unable to follow technician instructions)
Lack of appreciable reversibility with beta-agonism

Fatigue and comorbid medical conditions (e.q., cardiovascular, thyroid
disease)

sensory deficits (e.qg., cataracts, deafmess)
Impaired coordination (e.q., Parkinson’s disease, stroke)
Mouth or dental problems (e.q., dentures, ulceration)



Relatore
Note di presentazione
Deafness = sordità


~~ Elderly Asthma : diagnosis

Results from some studies have shown that spirometry
can be adequately done in more than 90% of older
patients with obstructive airway disease, when staff are
appropriately trained and rigorous quality control is
used.

When abnormal spirometry with airflow obstruction
exists, a positive bronchodilator response can
confirm asthma.

Normal spirometry does not exclude asthma, and
therefore needs to be followed by bronchial
provocation testing.



T

myths to dispel

Bronchial hyperresponsiveness (BHR) has long been considered a differentiating
feature of asthma, but recent findings indicate that up to 80% of persons with
COPD exhibit BHR.

Pulmonary testing with bronchodilators has been used to differentiate the
conditions, with COPD eliciting a lesser response, although a recent study with
over 5000 COPD patients found that more than two-thirds showed meaningful
increases in lung function following administration of bronchodilators.

Weiss ST. : Lung function and airway disease. Nat Genet 2010; 42:14-6.

Tashkin DP, Celli B, Decramer M et al.: Bronchodilator responsiveness in patients
with COPD. Eur Respir J 2008; 31:742-50.
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~ Elderly Asthma : diagnosis

Measurements of the diffusing capacity of the lung
for carbon monoxide (DLco) are typically :
(1) normal or increased in asthmatics.

(2) typically decreased in COPD patients.

The decreases are thought to be directly related to the
loss of alveolar-capillary surface area that is associated

with emphysema.



Patient with 66% emphysema by quantitative Patient with minimal emphysema but a lower
analysis (FEV1, 25% of predicted). FEV1 (23% predicted).

Both patients had a similar history of tobacco use, and neither had bronchodilator reversibility, thus
indirectly supporting the disproportionate contribution of small airways disease in the second patient.

(CHEST 2004; 126:117S-124S)



Asthma

Differentiating
features of -
COPD and asthma syndrome

COPD Asthma (early-onset) Asthma (late-onset) Overlap syndrome
Onset Mid life Early life 65 y or older May have history of asthma in early life
Risk factors Smoking Atopy, airway hyperresponsiveness  Atopy, irritant exposures  Smoking, aging
Symptoms Slowly progressive Intermittent, worse at Intermittent, poor Slowly progressive

night/moming perception of symptoms

Family history May be present Frequently present May be present May be present
FEV,/FVC ratio <70% =70% <70% <70%
FEV,% predicted <80% =>80% <80% <80%

Bronchodilator response  Absent Present Present Absent



“~— Symposium ERS/INEJM 2010
Asthma and COPD: is the distinction important ?
Pavord , UK

Different Approach in mild-to-moderate Asthma and COPD
*FDA Black Box for LABA in monotherpy in Asthma
*Extensive use of LABA and/or Tiotropium in monotherapy in mild-to-moderate
COPD

Similar approach in moderate-to-severe Asthma and COPD
*|ICS/LABA at different ICS dosage

Different Options in moderate-to severe Phenotypes
*Roflumilast

*Omalizumab

*Mepolizumab

sTiotropium

*Montelukast
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Contribution of Triggers for Asthma in Seniors
Diaz-Guzman E. JACI 2010
AI I e r g y Particles in air £~
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Older adults with asthma |
are sensitized to at least £ S 2N
one allergen : 28 to 74% . |
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/Contribution of Triggers for Asthma in Seniors

Diaz-Guzman E. JACI 2010

Smoke

 Older adults still smoking: 16%;

« Compared with younger asthmatics (18-34 yrs),
older adults with asthma were more likely to report
a history of smoking (54% vs 34%).
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//ﬁntribution of

Triggers for Asthma in Seniors
Diaz-Guzman E. JACI 2010

Respiratory Tract Infection

Winter peaks in asthma mortality have been observed in
older adults, suggesting that respiratory virus infections,
which are more frequent in winter, may also precipitate
asthma deaths in these age groups.

Nichols T, Hansell A, Strachan D. The confribution of 'holiday deaths' to seasonal
variations in asthma mortality in england and wales. Clin Exp Allergy 1999;29:1415-1417.

Campbell MJ, Cogman GR, Holgate ST, Johnston SL. Age specific trends in asthma
mortality in england and wales, 1983-95: Results of an observational study. Bmj 1997:314:1439-

1441.
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Aging and asthma: pathophysiological mechanisms

—

Increased susceptibility to
viral/bacterial infections

'oo L X Airway Tissue
S e

: Damage And [Neutrophilic ]
|

=259 J Remodelling : :
e —o 1,. hflammation

T-lymphocytes
dysfunction

Proteases and oxygen free
radicals release

Vignola M., et al., Allergy 2003: 58: 165-175



- FoxP3, GATA-3 and T-bet expression in elderly asthma |

e FoxP3 plays a role in Treg differentiation
» T-bet is important for Thl
o GATA-3 for Th2 differentiation from naive T cells.

Recent data show that age-related derequlation of
Treg cells is a mechanism of senescence affecting
several chronic diseases.

Clinical & Experimental Allergy, 41, 490-496, 2010


Relatore
Note di presentazione
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1< Female-Related Asthma Phenotypes : Menopausal L

~— Asthma and the menopae

Clinical observations
Indicate that the
menopause IS
generally associated
with exacerbation of
pre-existing asthma.
In addition, the
menopause can also
coincide with the
clinical beginning of
asthma.




_[_2 Female-Related Asthma Phenotypes : Menopausal _[_3

= Menopausal asthma: a new bio
M. P. Foschino Barbaro’ V/
D. Martinelli? G. E. Carpégf;af?'

logical phenotype?

Costa®, O. Resta? o
=~ esta®, R. Prato®, A. Spanevello* G. p. Palladino’

Menopausal
asthma

FSH (mUl/ml) 39.8 + 6**
LH (mUl/ml) 17 + 4.2%%
Estradiol (pg/ml) 27.9 + 4.8
Prolactin (ng/ml) 13.9 £ 3.9
Progesteron (ng/ml) 0.5+ 0.1

DHEAs (ng/ml)

0.45 + 0.1*

(Foschino Barbaro et al., Allergy, october 2010)




_[_‘! Female-Related Asthma Phenotypes : Menopausal _[_‘_’!
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Pfeilschifter J, et al. : “ Changes in proinflammatory cytokine activity after menopause”, Endocr Rev 2002; 23: 90-1109.



Female-Related Asthma Phenotypes : Menopausal

: bbbk b vt atab syl /
= /Persis tent airwa /i ﬂ\/
s _ y Inflammation
and high exacerbation rate in asthma
—that starts at menopause
: T e —
6
5
Exacerbation rate
: ( 1-year follow-up )
3
2
T
0 Pre-existing Menopausal
asthma asthma

(Balzano G., et al., Monaldi Arch Chest Dis 2007, 67 : 135-141)
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E_‘! Female-Related Asthma Phenotypes : Menopausal

//Pe

s rsistent airway in fIamméti on
and high exacerbation rate in asthma

——that starts at menopause

Menopausal asthma Pre-existing asthma

(N=11) (N=9)
Total cell count per ml (107) 134=10.1 122+5.1
Fosinophils (% of nsc 105+ 10.8 33437
Neutrophils (% of nsc) 48.5+13.2 516154
Macrophages (% of nsc) 26.7+ 89 37.5+ 15
Lymphocytes (% of nsc) 08=1.2 1515
Epithelial cells (% of nsc) 5177 5844
Blood eosinophils (n%/ul of blood) 384 =239 232+ 154

(Balzano G., et al., Monaldi Arch Chest Dis 2007, 67 : 135-141)



Female-Related Asthma Phenotypes : Menopausal _[_"!

7 : R R T
- enopausal asthma: a new biological phenotype?

M. P. Foschino Barbaro
\ D. Martinellj? - V.R.C

osta® 0. 2 3
6 E Camsonaia’ Resta®, R. Prato® A. Spanevello* G. p. Palladino’

enopausal enopau

asthma asthma

Sputum macrophages (%) 31926 269 + 3.4 674 +1.9*%
Sputum ecsinophils (%) 175 = 6** 322+ 75 09 £ 0.2**
Sputum neutrophils (%) 50.8 + 6.3* 371 £ 5.7**

Exhaled NO (ppb) 26.2 £ 5.1* 3496 = 6.8 6.7 £ 2**
Exhaled pH 75 £ 0.1 78 £ 0.1 79 £ 01
Exhaled IL-6 (pg/ml) 3156 £ 6.6 288 £ 7.3 275 + 2.3**
Exhaled 12 LTE-4 (pg/ml) (plpg/ml) 1249 + 63.4** 515.7 = 152.4 55.3 £ 10.1***
Urinary LTE-4 (pg/ml) 594.4 + 214** 71272 + 3884 103.4 £ 15.3***

(Foschino Barbaro et al., Allergy, october 2010)
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( Foschino Barbaro et al., Allergy october 2010 )



/Components of asthma in older

adults and treatment interventions

Self management

education | 1. Airways
2.Behavioural
3.Risk factors

Risk factor Guideline based

modification management I 4 : C O m O rb | d |ty




T

Pharmacotherapy
Airflow obstruction
Airway inflammation
Systemic inflammation
Self management
Inhaler technigue inadequacy
MNon-adherence
Exacerbations

Risk factor modification
Smoking

Obesity

Physical inactivity
Comorbidity

——— - =

Elderly Asthma :

Treatment interventions

Long-acting bronchodilator
Corticosteroids; macrolides

Statins (potentially)

Appropriate device selection, education, and reassessment
Self management education; patient—clinician partnership

Written action plan
Smoking cessation counselling and pharmacotherapy
Diet modification and weight loss interventions

Pulmonary rehabilitation

Guideline based treatment is recommended for specific comorbidities




The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Tiotropium 1n Asthma Poorly Controlled
with Standard Combination Therapy

Huib A.M. Kerstjens, M.D., Michael Engel, M.D., Ronald Dahl, M.D.,
Pierluigi Paggiaro, M.D., Ekkehard Beck, M.D., Mark Vandewalker, M.D.,
Ralf Sigmund, Dipl.Math., Wolfgang Seibold, M.D., Petra Moroni-Zentgraf, M.D.,
and Eric D. Bateman, M.D.

2 september 2012
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Conclusions :

In patients with poorly controlled asthma despite the use of inhaled glucocorticoids and
LABAS, the addition of tiotropium significantly increased the time to the first severe
exacerbation and provided modest sustained bronchodilation.
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Inhaler mishandling remains common in real life

and is associated with reduced disease control

—

~ Andrea S. Melani a* Marco Bonavia®, Vincenzo Cilenti ¢, Cristina Cinti 9,
Marco Lodi ¢, Paola Martuccif, Maria Serra 2, Nicola Scichilone ",
Piersante Sestini’, Maria Aliani’, Margherita Neri¥, on behalf of the Gruppo
Educazionale Associazione Italiana Pneumologi Ospedalieri (AIPO)

Critical mistakes:

* 12% for MDls

» 35% for Diskus

» 35% for HandiHaler
» 44% for Turbuhaler.

Strongest association between inhaler misuse and:

» older age (p = 0.008)

 lower schooling (p = 0.001)

* lack of instruction received for inhaler technique by health caregivers (p < 0.001).

flnhaler misuse was associated with: )
e increased risk of hospitalization (p = 0.001)
e emergency room visits (p <0.001)
e courses of oral steroids (p < 0.001) and antimicrobials (p < 0.001)
\- poor disease control evaluated as an ACT score (p < 0.0001) =

Respiratory Medicine (march 2011)



Drugs that worsen elderly asthma

Hypertension

B blockers and
ACE inhibitors

Glaucoma

Topical 5 blockers

Arthritis

Acetylsalicylic acid
(ASA)/Non
steroidal

anti-inflammatory
drugs (NSAIDs)

Current Gerontology and Geriatrics Research, 2009



-~ Asthma drugs that worsen
elderly comorbid conditions

Arrythmias

: Tremors

5 agonist _
Hypertension

Hypokalemia

Gastroesophageal reflux
Theophylline Tremors

Insomnia

Corticosteroids Existing osteoporosis

Current Gerontology and Geriatrics Research, 2009
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= Conclustons (I ——

The distinction between Asthma and COPD based
simply on spirometric parameters is difficult
especially in the elderly asthmatics.

The combination of lung function testing, bronchial
hyperresponsiveness (BHR) and atopy status, HRCT
scans, and the newly developed biological
techniques, allowing the assessment of biomarker
profiles, could facilitate the distinction between these
diseases.



P — Conclusions e

Asthma In older people
IS common and Is
characterised by

underdiagnosis and
undertreatment.

/
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